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THE MOVING PICTURE AND ITS 
MECHANISM. 

Hopwood’s Living Pictures: Their History, Photo- 
Production, and Practical Working. By R. B. 
Foster. New edition, revised and enlarged. 
Pp. x + 377. (London : The Hatton Press, Ltd., 
1915.) Price 6 s. net. 

HE last twenty years have seen such amazing 
development, both technically and indus¬ 
trially, in all that pertains to moving-picture de¬ 
vices that it is difficult to realise how long ago 
observations were made and simple devices con¬ 
structed which by slow degrees led to the position 
from which the present activity has sprung. The 
whole story is well told in the new edition of 
Hopwood’s “Living Pictures.” The reviser has 
the advantage not only of a good scientific edu¬ 
cation, but also of that special training required 
for members of the legal profession, and this is 
reflected throughout the book in the strictly 
accurate statements of the problems at every stage 
and lucid descriptions of the method of solution. 
Further, the classification of the numerous modes 
adopted by different inventors for arriving at the 
desired end is a help to the reader and avoids the 
confusion which a merely chronological treatment, 
for instance, would introduce. Two other features 
should be mentioned. The early history, begin¬ 
ning with the observation of Dr. Roget on the 
appearance of the spokes of a wheel seen through 
a fence, is interesting, in that we find how many of 
the best-known scientific workers made contribu¬ 
tions to the general subject. The following is a 
list of some of these : Brewster, Wollaston, 
Babbage, Herschel, Plateau, Faraday, Savart, 
Wheatstone, Clerk Maxwell, Marey, Janssen. 

The second feature for which we have to thank 
the reviser is the excellent account of the legal 
side of the question, not only with regard to the 
restrictions where public exhibitions are con¬ 
cerned, but also in respect of the patents bearing 
on the subject, of which there is- a complete classi¬ 
fied list. Unfortunately, owing to considerations 
of space, this only contains the date and number, 
but not the name of the patentee or the title. In 
addition there is a valuable exposition of the state 
of the law in relation to copyright. It appears 
to the writer that the inventor will find this book 
of great use, owing largely to the careful way 
in which the problems are dissected and classified 
under sub-subjects, so that whatever ideas he may 
have he will be able to compare with existing 
practice or proposals by reference to only a few 
pages. 

The subject is so vast that it is impossible in 
a notice to discuss more than one or two parts 
of it. The author has, in the historical section, 
preserved an astonishing number of inventors’ 
names for their instruments, derived mostly from 
the Greek. The greater number of these are now 
wholly forgotten, though Thaumatrope, Zoetrope, 
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and several others are still remembered. Later 
inventors, with their kinematographs vulgarised 
to sinnema and other -graphs and -scopes, have, 
however, not entirely succeeded in imposing this 
class of language upon the profession, who have 
adopted the short and simple expression “ movies ” 
as a general term for moving pictures. 

In the earlier discussions it is natural that the 
question of persistence of vision should have 
claimed much attention. The accepted views have 
been revised from time to time when new demands 
were made upon this physiological limitation, 
as, for example, when three-colour moving pic¬ 
tures or stereoscopic moving pictures, in which 
the two eyes alternately see succeeding views, 
were first discussed. It is a question whether per¬ 
sistence of vision is an accurate expression in rela¬ 
tion to moving pictures at all. It is exact where 
the eye blends a number of successive views 
of a stationary object, but where the successive 
views are obtained of a moving object persistence 
is exactly what is not present. That which the 
brain creates for the eye is a supposed seeing of 
the object in all the intermediate positions which it 
never really sees at all, giving the idea of equable 
movement. Those who are familiar with the old 
slipping magic-lantern slides, or remember the old 
Zoetrope slides, will realise how much the brain or 
the imagination can do in this respect. The 
modern moving picture does not call for a fraction 
of this creative faculty, except that projected pic¬ 
tures, as distinct from illuminated pictures, seem 
to make much greater demands upon it. It is 
probable that the reason for this is that the really 
successful Zoetrope slides were those in which the 
prominent feature was a large object moving 
slowly, and, perhaps, turning also, while those 
with many small moving parts were not a success. 
The modern moving picture must of necessity meet 
all cases as they arise, but, even so, there remains 
obvious the greater perfection of the view presented 
by large objects moving slowly, as, for instance, 
wave motion on water, as compared with smaller 
objects in quicker movement, such as the arms and 
legs of living creatures, while the spokes of a 
moving wheel which succeed one another about as 
often as the individual pictures in the series do 
remain hopelessly unmanageable. 

Chap, iv., on “Film Machines and Intermit- 
tence Mechanisms,” is one of special interest, and 
it well illustrates the excellence of the classifica¬ 
tion, for every known method of arresting the film 
for the necessary time, or of making it appear 
stationary by optical means, even though it is in 
reality moving continuously, is set out under a 
suitable heading, and the mechanical difficulties 
and limitations of the different methods are well 
explained. In the. writer’s opinion, the discussion 
of the Maltese Cross movement, a movement of 
the type of the Geneva stop mechanism of clocks 
and watches, is treated in an unnecessarily cum¬ 
brous manner. This is due to the use of trigono¬ 
metrical expressions, which are not well 
adapted for the treatment of this class of move¬ 
ment. Some seven pages might be replaced by 
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one or two, in which the problem could be dis¬ 
cussed with abundant accuracy simply by the use 
of the geometric principle enunciated in text-books 
in dealing with the forms of the teeth of wheels. 

The development of the moving picture and its 
mechanism, like that of many other inventions, 
has had to wait for, and has stimulated invention in 
relation to, its own elements or adjuncts. For 
instance, the early workers in moving-picture 
photography were met first by the insufficient 
sensitiveness of the photographic plate- The wet 
plate, with its silver bath, was, of course, hope¬ 
less; but the dry plate, with all its advantages of 
easy manipulation, has steadily improved in its re¬ 
quirements of light to make a good picture, until 
this has ceased to be a serious difficulty in a good 
light. However, the glass plate itself limited the 
number of pictures in a sequence to those that could 
be arranged in a spiral on a disc, and so was 
wholly inconsistent with the modern moving pic¬ 
ture exhibition. The film, and with it the series of 
devices for sensitising, developing, fixing, wash¬ 
ing, and perforating, had to be created before the 
moving picture as now understood could exist. 

Two other questions discussed are those of 
colour kinematography, and living and speaking 
pictures. The explanation of the two methods of 
obtaining the three-colour components, the one by 
addition and the other by subtraction, is exceed¬ 
ingly clear, and this makes the discussion of the 
methods of different inventors the more luminous. 
Some stress is laid, and rightly so, on the Urban- 
Smith two-colour method, patented in 1902, which 
is the basis of the popular kinemacolour. The 
author does not state that this patent was the 
subject of an action which was hotly contested as 
far as the House of Lords, when a judgment was 
delivered which is of the most drastic kind in 
relation to ambiguity and confusion of language 
in a specification. This judgment is now con¬ 
stantly quoted, and is one which was much needed 
in consequence of the improper use of English 
patent protection, made more especially by Ameri¬ 
can and German patentees. While there was no 
dishonest intention of this kind exhibited in the 
specification in question, there is no doubt that our 
Patent Office has been induced to allow patent 
specifications to be issued which are designed to 
mean anything in emergency, to the great advan¬ 
tage of the big bully; and, thanks to a kinema¬ 
colour specification, we now have in a judgment a 
cure so drastic as possibly to be more dangerous 
to the honest inventor than the disease. 

In the speaking picture not only is the moving 
picture projected, possibly in colour, but the 
sounds heard at the time at which it was taken are 
reproduced also. When it is remembered how 
quick the eye and ear are to perceive want of 
synchronism, it will be realised what the mechani¬ 
cal difficulties are that must be surmounted in pro¬ 
ducing a successful speaking picture. Those who 
had the good fortune to be present at the Royal 
Institution when the Gaumont speaking" pictures 
were exhibited in 1913 will remember how per¬ 
fectly every element separately, and the whole 
conjointly, were produced. Of the colour effects 
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the most astonishing were those of butterflies, with 
those brilliant iridescent blues and purples which 
would seem to defy imitation. However, after 
the photograph of those butterflies mounted on 
clockwork stands so as to revolve slowly had 
been shown, the originals on their stands were set 
revolving on the table, and it was seen that as 
far as the memory would serve the succession of 
iridescent hues, caused by the changing aspect of 
the wings, was identical in the original and in its 
presentation on the screen, and it appeared that 
Clerk Maxwell’s three-colour theory of colour vision 
could not have a better proof of its sufficiency. 
However, the butterflies did not speak. Other pic¬ 
tures, one of a cock crowing, another of lions in a 
cage being annoyed by a bar of iron which was 
allowed to drop on to the stone floor, were each 
achievements of so perfect an order that, so far as 
the experience of the present writer goes, no 
moving picture had been so equable and free from 
flicker; no colour picture, whether moving or not, 
projected on the screen had approached these in 
faithful accuracy of colour; no gramophone—ex¬ 
cept, perhaps, the Autexophone of Parsons—had 
given so faithful a sound record; and the combina¬ 
tion of the whole and the exact synchronism were 
such not only that the motion of the cock agreed 
with his voice, but the clink and ring of the iron 
exactly agreed with the moment at which it was 
seen to strike and bounce from the floor, while the 
lions were keeping up a snarl in consonance with 
their features. Where so much was attempted a 
failure in any part, and above all in the synchron¬ 
ism, would have converted the feeling of amaze¬ 
ment and delight experienced by the audience into 
one of disgust at the obvious sham of the whole 
thing. 

In addition to the list of patents to which refer¬ 
ence has already been made, there is a bibliography 
covering the period from 1825 (Roget) to 19x4 
(Hallberg), and a list of British and foreign perio¬ 
dicals devoted to the subject. 

C. V. Bovs. 


MODERN ANALYSIS. 


A Course of Modern Analysis. By Prof. E. T. 
Whittaker and Prof. G. N. Watson. Second 
edition, completely revised. Pp. 560. (Cam¬ 
bridge: At the University Press, 1915.) Price 
185. net. 


r FHE treatise now under notice, which appears 
as a second edition of a former treatise by 
one of the authors, is in all essential respects a 
new work. Its scope has been extended in many 
directions, and very recent developments, of 
which a substantial number are due to the authors, 
receive a fair share of attention. The volume 
now gives a somewhat exhaustive account of the 
various ramifications of the subject, which are set 
out in an attractive manner. An unusually com¬ 
plete set of references is included, and the book 
should become indispensable, not only as a text¬ 
book for advanced students, but as a work of 
reference to those whose aim is to extend our 
knowledge of analysis. The references to original 
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